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Practical use of duplex echo-guided recanalization
of chronic total occlusion in the iliac artery
Osami Kawarada, MD, Yoshiaki Yokoi, MD, PhD, and Kazushi Takemoto, MT, Kishiwada-city, Osaka,
Japan
Although endovascular therapy for peripheral arterial disease has undergone tremendous changes, chronic total occlusion
(CTO) remains a significant challenge for interventionalists. Failed CTO recanalization is predominately due to
unsuccessful guidewire crossing. In particular, the unique characteristics of tortuous and deeply located large vessels in
the retroperitoneal cavity create challenging endovascular procedures. Real-time guidance based on external direct vessel
visualization might be a promising tool for successful recanalization of noncalcific CTO. Here, we describe the practical
use of duplex echo-guidance during the procedural course of iliac CTO recanalization. (J Vasc Surg 2010;52:475-8.)Although endovascular therapy for peripheral arterial
disease has undergone tremendous changes, recanalization
of chronic total occlusions (CTO) remains a significant
challenge for vascular specialists. Inability to cross predom-
inates procedural failure. The concept of real-time guidance
based on external direct vessel visualization might be a
promising tool for successful CTO recanalization.1 We
describe the practical use of duplex echo-guidance for iliac
CTO recanalization.
CASE REPORTS
On the basis of the patients’ general conditions, comorbidi-
ties, the TransAtlantic Inter-Society Consensus II classifications,2
and the conditions of the infrainguinal artery, endovascular ther-
apy was favorably indicated. The patients chose to undergo endo-
vascular therapy after receiving detailed explanations of all thera-
peutic options.
Patient 1: External iliac CTO. A 66-year-old man with a
history of stroke, coronary artery disease (CAD), hypertension,
dyslipidemia, and smoking presented with 2-year progressive lifestyle-
limiting claudication. The bilateral femoral pulses were weak. The
ankle-brachial index (ABI) was 0.72 for the right leg and 0.64 for
the left leg. Duplex ultrasound imaging (Aplio SSA-770A; Toshiba
Medical Systems, Tokyo, Japan) with a 6-MHz convex-array probe
showed a heterogeneous echoic lesion in the left external iliac
artery (EIA; Fig 1, A). Aortography showed total occlusion in the
left EIA and significant stenosis in the right EIA (Fig 1, B).
A CTO intervention in the left EIA was performed through a
contralateral femoral approach. First, a 0.035-inch angled hydro-
philic Radifocus guidewire (Terumo, Tokyo, Japan), supported by
the combination of a 4F Goodtec Catheter multipurpose catheter
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doi:10.1016/j.jvs.2010.03.025(Goodman Co, Nagoya, Japan) and a 6F Mach1 crossover guide
catheter (Boston Scientific, Natick, Mass) through a 6F Balkin
crossover sheath (Cook, Bloomington, Ind), explored the initial
entry into the occlusive EIA under echo-guidance (Fig 1, C). The
angled guidewire was exchanged for a 1.5-mm J-tip 0.035-inch
Radifocus guidewire, which was bluntly and safely advanced into
the occlusive lesion in a natural loop formation (Fig 1, D).
Despite this “J-loop technique,” we could not advance into
the reconstituted common femoral artery (CFA). Because the CFA
is close to the body surface, external echo using a 7-MHz liner-
array probe clearly demonstrated the straying of guidewire into the
subintimal space at the distal end of the occlusion (Fig 1, E). Under
echo-guidance, we penetrated the intima and re-entered from
subintimal space into the true lumen, after exchanging the multi-
purpose catheter for a Judkins right catheter (Goodtec Catheter)
and the J-tip guidewire for the angled guidewire (Fig 1, F). Besides
angiography, echo imaging demonstrated that the guidewire was
located in the true lumen of CFA. Subsequently, nitinol stents
were implanted for bilateral iliac lesions.
The final angiography showed the successful recanalization of
occlusive iliac arteries (Fig 1, G). At 12 months, the patient
remained asymptomatic without restenosis by duplex ultrasound
imaging.
Patient 2: Iliofemoral CTO. A 73-year-old man with a
history of symptomatic carotid artery stenosis, CAD, hypertension,
dyslipidemia, and diabetes mellitus presented with 1-month rest
pain in his left foot. The left popliteal pulse was absent, and the ABI
for the left leg was 0.27. Duplex ultrasound imaging showed the
absence of color Doppler from the left EIA to the popliteal artery.
Baseline angiography through the right femoral approach showed
a very long CTO extending from the left EIA to the popliteal
artery, which reconstituted through collaterals through the inter-
nal iliac artery connecting the deep femoral artery (Fig 2, A).
A 7F Balkin sheath was placed in the left common iliac artery.
A 0.035-inch angled hydrophilic guidewire supported by an over-the-
wire balloon was advanced at the entry of EIA under echo-
guidance using a 6-MHz convex-array probe. The “J-loop tech-
nique” using a 1.5-mm J-tip 0.035-inch hydrophilic guidewire was
performed to traverse the long occlusive lesion. During the proce-
dure, we alternated fluoroscopic and echo guidance, without any
radiation exposure to the hand of ultrasonographer.
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August 2010476 Kawarada et alFig 1. A, Color duplex ultrasound imaging shows occlusion of a left external iliac artery. Note the absence of color Doppler
(heterogeneous echoic lesion) at the left external iliac artery. CFA, Common femoral artery; CIA, common iliac artery; EIA,
external iliac artery; IIA, internal iliac artery. B, Baseline angiography shows left external iliac occlusion and right external iliac
stenosis. C, External echo shows that the guidewire is advancing into the central lumen of total occlusion in the left EIA. D,
Guidewire advancement. A 1.5-mm J-tip 0.035-inch hydrophilic guidewire (thin arrow) supported by the combination of a 4F
multipurpose catheter (thick arrow) and a 6F crossover guide catheter (medium arrow) is bluntly advanced using step-by-step
approach with the J-loop configuration. E, Duplex image shows that the guidewire is located in the subintimal space. F,
Echo-guided penetration into the true lumen is achieved by adjusting the direction of guidewire.G, Final angiography shows the
excellent result after bilateral iliac artery stenting.
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to navigate the guidewire in the true lumen of the CFA to the
superficial femoral artery and not into the deep femoral artery, at the
bifurcation area (Fig 2, B). The remaining entire femoropopliteal
lesion was crossed by the J-loop technique, which allowed the guide-
wire to naturally re-enter the popliteal artery without echo-guidance.
The time required to cross the long CTO was30 minutes.
After nitinol stent implantation for the EIA and superficial
femoral artery lesions, final angiography showed widely patent
vasculature and no evidence of distal embolism (Fig 2, C). The
patient remained asymptomatic without restenosis by duplex ul-
trasound imaging during 9 months of follow-up.
DISCUSSION
Even in current CTO interventions, guidewire naviga-
Fig 2. A, Baseline angiography shows long total occlusion from
external iliac artery (EIA) to the femoropopliteal artery. Note the
collaterals through the internal iliac connecting to deep femoral
artery.BTop, External echo shows the occlusive common femoral
artery (CFA) and superficial femoral artery (SFA) and the patent
deep femoral artery (DFA). Bottom, Echo-guidance enabled the
navigation of the guidewire to SFA, not the DFA. C, Final angio-
graphy shows the excellent result after nitinol stent implantation
for the EIA and SFA lesions.tion depends on the manual dexterity of experienced oper-ators. Further, the potential risk of vessel perforation, in-
creased amounts of contrast media, longer procedure time,
and increased radiation exposure to the patient and the
operator are major issues in CTO recanalization. To the
best of our knowledge, this is the first report of duplex
echo-guided iliac CTO recanalization.
Among the diagnostic practices for vascular disease,
vascular echo has reigned as a noninvasive, mobile, and
repeatable imaging modality that provides hemodynamic
information without any contrast or exposure to radiation.
Since Cluley et al3,4 first introduced echo-guided angio-
plasty for vascular surgical practice nearly 2 decades ago,
some vascular specialists have actively used echo-guidance
for infrainguinal intervention.5 Recently, this technique
contributed to successful CTO recanalization as well as to
decreased contrast agent usage and radiation exposure.6-10
The tortuous and deeply located large vessels in the
retroperitoneal cavity have caused many failed guidewire
crossings of iliac CTO. However, the advancement of
echo-technology, as shown here, has made a distinct visu-
alization of the distal iliac artery possible in selected cases.
Therefore, the combination of echo and fluoroscopy can
provide interventionalists with real-time 3-dimensional en-
dovascular information.
The advantages of echo-guided iliac CTO intervention
include:
● Echo-guidance can conduct the direction of guidewire
toward the central lumen (possibly true lumen) at the
entry of an occlusive lesion and bifurcation of the CFA.
● On-the-spot observation can make it evident whether
the guidewire is located in the true lumen or in the
subintimal space.
● Even if the guidewire strays into subintimal space and
difficulty is encountered in re-entering into the true
lumen at the distal end, echo-guidance allows the
operator to adjust the direction of the guidewire to-
ward the true lumen with the assistance of an angled
catheter. This facilitates safe and reliable penetration of
the intima and re-entering the true lumen, with avoid-
ance of extensive creation of a dissection flap.
● The real-timemonitoring of the guidewire can be used
to prevent vessel perforation during the procedure.
We also emphasize that this echo-endovascular tech-
nique has therapeutic as well as diagnostic aspects. Insights
gained from external real-time echo-guidance could be of
great help in better understanding of the reasons for
straightforward or troublesome guidewire crossing and will
play an active role in CTO interventions of any vascular
territories.
There might be several limitations that need to be
considered. A more deeply located common iliac artery,
calcified vessel, concomitant excessive bowel gas, obese
habitus, and previous abdominal surgery all present diffi-
culties in obtaining clear visualization of the iliac artery.
Also, careful attention must be paid to the reduction of
radiation exposure to the vascular ultrasonographer during
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fluoroscopy should be avoided whenever possible, as in
patient 2. If echo-guidance is performed simultaneously
with fluoroscopy, we recommend use of a protective glove
to avoid radiation exposure.
Furthermore, in case of poor ultrasound visualization
and insufficient guidewire handling, echo-guidance will not
be of help to CTO intervention. Therefore, a re-entry
device or an antegrade-retrograde approach could be
among other options to achieve successful recanaliza-
tion.10-12 Although general use of echo-guided interven-
tion still has various points of criticism, careful patient
selection can make this technique more attractive.
CONCLUSION
This article suggests that real-time echo guidance offers
a potential option for successful iliac CTO intervention,
although further studies involving large numbers are war-
ranted.
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